The Effect of Nigella sativa Against Carbon Tetrachloride-Induced Toxicity  in Rats by Abdallah, Abdal kareem
ﻢﻴﺣﺮﻟا ﻦﻤﺣﺮﻟا ﷲا ﻢﺴﺑ 
The Effect of Nigella sativa 
Against Carbon Tetrachloride-Induced Toxicity 
in Rats  
 
 
 
By 
Abdal kareem Abdallah Ahmed 
B.V.Sc (2003) 
University of Nyala 
 
 
 
Supervisor 
Dr. Barakat EL Hussein Mohammed 
Department of Biochemistry, Faculty of Veterinary Medicine, 
University of Khartoum 
  
 
A thesis Submitted in Partial Fulfillment for the Requirement 
of the Degree of M. Sc of Biochemistry 
 
   
 
 
Department of Biochemistry  
Faculty of Veterinary Medicine 
University of Khartoum  
 
  
ِ April 2008  
 i
 
 
 
 
 
DEDICATION 
 
 
 
To the soul of my parents, 
To my brother Salih 
From whom I learned so much… 
To my brothers, sister, relatives, friends and every 
  
One 
 
Who helped me at any time… 
 
 
With all loves… 
Abdelkareem 
 
 
 
 
 
 
        
 
 
 ii
  
ACKNOWLEDGEMENTS 
 
          I would like to express my special praise and thanks to Allah, who 
gave me the necessary health, strength and patience to conduct this work. 
         I am greatly indebted to my supervisor Dr. Barakat El-Hussein 
Mohammed for the valuable advice, guidance, encouragement and 
patience throughout the work. 
         Deep thank to Dr. Afaf Izzeldin and Dr. Abd Elkhalig Babikr for 
their help during the experimental work. 
        Thanks are extended to the technical staff members at the 
department of biochemistry especially Ustaz Etyeib Abbas. 
         I would like to thank staffs at the department of Biochemistry 
(Central Veterinary Research Laboratories at Soba) for their helping in 
conducting chemical analysis. Also thanks extended to Ustaz Yasin and 
Hatim for their helping in conducting histopathological and 
Haematological analysis. 
       Thanks are extended to Ustaz Tarig for his helping in data analysis. 
Thanks are also extended to the department of Biochemistry, Faculty of 
Veterinary Medicine, University of Khartoum. 
        Deep thanks extended to University of Nyala, Faculty of Veterinary 
Science. 
 iii
 
 
 LIST OF CONTENTS 
  
    Page
DEDICATION  i 
ACKNOWLEDGEMENTS ii 
LIST OF CONTENTS  iii 
LIST OF TABLES vi 
LIST OF FIGURES vii 
ABSTRACT iii 
ARABIC ABSTRACT ix 
INTRODUCTION 1 
CHAPTER ONE: LIETERATURE REVIEW 3 
1.1. Nigella sativa 3 
 1.1.1. Taxonomy of Nigella sativa 3 
 1.1.2. Botanical description 4 
 1.1.3 Distribution 4 
 1.1.4 Chemical composition of Nigella sativa 6 
1.2 Protective effects of Nigella sativa 7 
 1.2.1 Hepatoprotective effect 7 
1.3 Effect of Nigella sativa on haematological values 10 
1.4 Hepatoprotective plants 11 
 1.4.1 Taraxacum officinale 11 
 1.4.2 Cichorium intybus 12 
 1.4.3 Solanum nigrum 12 
 1.4.4 Glychyrrhiza glabra 13 
 1.4.5 Wilkstroemia indica 13 
 1.4.6 Curcuma longa 14 
 1.4.7 Tephrosia purpurea 14 
CHAPTER TWO: MATERIALS AND METHODS 15 
2.1 Experimental details 15 
 2.1.1 Experimental animals 15 
 2.1.2 The rat basal diet 15 
 2.1.3 Equipment 15 
 2.1.4 Preparation of the plant material 16 
 2.1.5 The experimental procedure 16 
 2.1.6 Blood sampling 16 
 2.1.7 Relative body weight 17 
 2.1.8 Histopathological parameters 17 
2.2 Analytical methods 17 
 2.2.1 Determination of enzymes activities 17 
 2.2.2 Alanine transaminase (ALT) 17 
 iv
 2.2.3 Aspartate transaminase (AST) 18 
 2.2.4 Gamma-glutamyl transferase (GGT) 18 
 2.2.5 Alkaline phosphatase (ALP) 19 
 2.2.6 Albumin 20 
 2.2.7 Bilirubin 20 
2.3 Haematological methods 21 
 2.3.1 Haemoglobin estimation 21 
 2.3.2 Red blood cells total count (RBCTC) 22 
 2.3.3 White blood cells total count (WBCTC) 22 
 2.3.4 Packed cell volume 23 
2.4 Histopathological methods 24 
2.5 Statistical analysis 25 
CHAPTER THREE: RESULTS 26 
3.1 The effect of crushed Nigella sativa seeds on liver function tests in 
rats with toxicity induced by CCl4 26 
 3.1.1 Aspartate transaminase (AST) activity 26 
 3.1.2 Alanine transaminase (ALT) activity 28 
 3.1.3 Gamma-glutamyl transferase (GGT) activity 29 
 3.1.4 Alkaline phosphatase (ALP) activity 30 
 3.1.5 Bilirubin concentration 31 
 3.1.6 Albumin concentration 32 
3.2 The effect of crushed Nigella sativa seeds on haematological 
profiles in rats with toxicity induced by CCl4 33 
 3.2.1 Packed cell volume (PCV) concentration 33 
 3.2.2 Haemoglobin (Hb) concentration 34 
 3.2.3 Red blood cells total (RBCs) count 35 
 3.2.4 White blood cells total (WBCs)  count 36 
 3.2.5 Relative body weight 38 
3.3 Histopathological findings 39 
CHAPTER FOUR: DISCUSION 45 
CONCLUSION 50 
REFERENCES 51 
 
 
 
 
 
 
 
 
 
 
 
 
 
 v
 
 
LIST OF TABLES 
 
Table  Page
1 The activity of serum AST, ALT, GGT, and ALP and the 
concentration of bilirubin and albumin in rats with 
toxicity induced by CCl4 26 
2 The values of PCV, Hb, WBCs and RBCs in rats with 
toxicity induced by CCl4 33 
3 The values of relative body weight in rats with toxicity 
induced by CCl4 38 
 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 vi
 
LIST OF FIGURES 
 
Figure  Page
1 Nigella sativa seeds 5 
2 Nigella sativa plant 5 
3 The effect of crushed N. sativa seeds on aspartate transaminase 
(AST) activity in rats with toxicity induced by CCl4 27 
4 The effect of crushed N. sativa seeds on alanine transaminase 
(ALT) activity in rats with toxicity induced by CCl4 28 
5 The effect of crushed N. sativa seeds on gamma- glutamyl 
transferase (GGT) activity in rats with toxicity induced by CCl4 29 
6 The effect of crushed N. sativa seeds on alkaline phosphatase 
(ALP) activity in rats with toxicity induced by CCl4 30 
7 The effect of crushed N. sativa seeds on bilirubin concentration in 
rats with toxicity induced by CCl4 31 
8 The effect of crushed N. sativa seeds on albumin concentration in 
rats with toxicity induced by CCl4 32 
9 The effect of crushed N. sativa seeds on packed cell Volume (PCV) 
concentration in rats with toxicity induced by CCl4 34 
10 The effect of crushed N. sativa seeds on haemoglobin (Hb) 
concentration in rats with toxicity induced by CCl4 35 
11 The effect of crushed N. sativa seeds on red blood cells (RBCs) 
count in rats with toxicity induced by CCl4 36 
12 The effect of crushed N. sativa seeds on white blood cells (WBCs) 
in rats with toxicity induced by CCl4 37 
  
 
 
 
 
 vii
 
ABSTRACT 
 
       The present study was carried out to investigate the protective effect 
of an aqueous suspension of crushed Nigella sativa seeds on Wistar 
albino rats with carbon tetrachloride (CCl4) induced toxicity. 
 Twenty rats were divided into 4 groups, named A, B, C and D of 5 
rats each. Group A was used as control and was given only distilled 
water.  Group B was given only CCl4 (0.2 ml/kg Bwt) for two weeks. 
Group C was given an aqueous suspension of 250mg/kg Bwt of crushed 
Nigella sativa seeds orally simultaneously with 0.2ml/kg Bwt of CCl4 
diluted in paraffin oil given intraperitoneally for two weeks. Group D 
was pretreated with an aqueous  suspension of 250mg/kg Bwt of crushed 
Nigella sativa seeds for 7 days before the induction of toxicity then CCl4 
(0.2ml/kg Bwt ) was given for another 7 days. 
The results showed a significant (P < 0.05) increase in serum AST, 
ALT, GGT, ALP activities and bilirubin concentration in group B 
compared to group A. But the albumin concentration was significantly 
(P< 0.05) decreased.   
The results revealed that, serum AST, ALT, GGT, ALP activities 
and bilirubin concentration were significantly (P< 0.05) decreased in 
group D compared to group B and C. while albumin concentration was  
significantly (P< 0.05) increased compared to group B. However, there 
were no significant differences between group D and A. 
In group C the serum AST, ALT, GGT, ALP activities and 
bilirubin concentration were significantly (P< 0.05) decreased compared 
 viii
to group B. While albumin concentration was significantly (P< 0.05) 
increased compared to group B.  
There was a significantly (P < 0.05) higher in serum AST, ALT, 
GGT, ALP activities and bilirubin concentration in group C compared to 
groups A and D. while albumin concentration was significantly (P< 0.05) 
decreased compared to group A and D. 
The livers of group A were normal, but histopathological changes 
including centrilobular necrosis, massive fatty changes, circulatory 
changes and advanced fibrosis were found in group B. Theses changes 
were less in group D compared to groups B and C. However, the 
histopathological changes were more obvious in group C compared to 
group D 
       There was a significant (P< 0.05) increase in PCV, Hb, and RBCs 
values in group D compared to groups B and C. But WBCs count was 
significantly (P< 0.05) decreased. However, there is no significant 
differences between group D and A with respect to PCV, Hb, RBCs and 
WBCs values. 
         In group C the PCV, Hb, and RBCs and WBCs values were 
significantly      (P< 0.05) higher compared to group B. There was a 
significant (P< 0.05) decrease in PCV, Hb, and RBCs and WBCs values 
in group C compared to group A and D. 
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  ﺤﺔﻭﻤﻠﺨﺹ ﺍﻷﻁﺭ
ﻟﺩﺭﺍﺴﺔ ﺍﻟﻨﺸﺎﻁ ﺍﻟﻭﺍﻗﻲ ﻟﺤﺒﻭﺏ ﺍﻟﻜﻤﻭﻥ ﺍﻟﻤﻬﺭﻭﺱ ﻋﻠﻲ ﺍﻟﻔﺌﺭﺍﻥ ﺍﻟﺘﺠﺭﺒﺔ         ﺃﺠﺭﻴﺕ ﻫﺫﻩ 
  . ﺍﻟﻤﺴﻤﻤﺔ ﺒﺭﺍﺒﻊ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺭﺒﻭﻥﻭﺴﺘﺭ ﺍﻟﺒﻴﻀﺎﺀ
ﺨﻤﺱ ﻓﺌﺭﺍﻥ ﻟﻜل ، ﺩ ﻭﺟ،  ﺏﻫﻲ  ﺃ،ﺕ ﻤﺘﺴﺎﻭﻴﺔ  ﺇﻟﻲ ﺃﺭﺒﻌﺔ ﻤﺠﻤﻭﻋﺎﻗﺴﻤﺕ ﺍﻟﻌﻴﻨﺔ
( ﺏ) ﺍﻟﻤﺠﻤﻭﻋﺔ ،ﻜﻤﺠﻤﻭﻋﺔ ﻀﺒﻁ ﻭﺃﻋﻁﻴﺕ ﻤﺎﺀ ﻤﻘﻁﺭ( ﺃ) ﺍﻟﻤﺠﻤﻭﻋﺔ ﺃﺴﺘﺨﺩﻤﺕ. ﻤﺠﻤﻭﻋﺔ
ﺒﺂ ﻓﻲ ﺯﻴﺕ ﺍﻟﺒﺭﺍﻓﻴﻥ ﻟﻤﺩﺓ ﻜﺠﻡ ﻤﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻤﺫﺍ/ل ﻤ2.0ﺃﻋﻁﻴﺕ ﺭﺍﺒﻊ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ 
ﺠﻡ ﻤﻥ ﻜ/ﺠﻡ ﻤ052ﺤﺒﻭﺏ ﺍﻟﻜﻤﻭﻥ ﺍﻟﻤﻬﺭﻭﺱ ﻤﻌﻠﻕ ﻤﺎﺌﻲ ﻟﻴﺕ ﺃﻋﻁ( ﺟ) ﺍﻟﻤﺠﻤﻭﻋﺔ ﺃﺴﺒﻭﻋﻴﻥ،
ﻟﺠﺴﻡ ﻓﻲ ﻨﻔﺱ ﺍﻟﻭﻗﺕ ﻭﻟﻤﺩﺓ ﻜﺠﻡ ﻤﻥ ﻭﺯﻥ ﺍ/ل ﻤ2.0ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻤﻊ ﺭﺍﺒﻊ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ 
ﻜﺠﻡ ﻤﻥ /ﺠﻡ ﻤ052ﺤﺒﻭﺏ ﺍﻟﻜﻤﻭﻥ ﺍﻟﻤﻬﺭﻭﺱ ﻤﺎﺌﻲ ﻟﻴﺕ ﻤﻌﻠﻕ ﺃﻋﻁ( ﺩ) ﺃﻤﺎ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺃﺴﺒﻭﻋﻴﻥ،
 2.0ﺭﺍﺒﻊ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺭﺒﻭﻥ ﺃﻋﻁﻴﺕ  ﻭﺒﻌﺩ ﺫﺍﻟﻙ ﺘﺴﻤﻡﻗﺒل ﺇﺤﺩﺍﺙ ﺍﻟﻭﻉ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻟﻤﺩﺓ ﺃﺴﺒ
 .ﺃﺨﺭ ﺴﺒﻌﺔ ﺃﻴﺎﻡ ﻜﺠﻡ ﻤﻥ ﻭﺯﻥ ﻟﻤﺩﺓ/لﻤ
 ,TSA ,TLA,  ﺍﻟﻤﺼلﺇﻨﺯﻴﻤﺎﺕ ﻓﻲ ﻨﺸﺎﻁ 50.0 <P( )ﺔ ﻤﻌﻨﻭﻴﺯﻴﺎﺩﺓ      ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ 
ﺘﺭﻜﻴﺯ  ﻟﻜﻥ(. ﺃ)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ ( ﺏ) ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ niburiliB ﻭﺘﺭﻜﻴﺯ TGG ,PLA
  . 50.0 <P() ﺃﻅﻬﺭ ﺇﻨﺨﻔﺎﺽ ﻤﻌﻨﻭﻱ  ﻓﻘﻁnimubla
 ,TSA ,TLA  ﺍﻟﻤﺼلﺇﻨﺯﻴﻤﺎﺕﻨﺸﺎﻁ  ﻓﻲ 50.0 <P() ﻤﻌﻨﻭﻱ ﻨﻘﺼﺎﻥ      ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ 
. (ﺝ) ﻭ (ﺏ)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ ( ﺩ) ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ niburiliBﻭﺘﺭﻜﻴﺯ  TGG ,PLA
ﻓﻲ  .(ﺝ)ﻭ (ﺏ) ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ  50.0 <P()  ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔnimubla ﺘﺭﻜﻴﺯ ﺃﻅﻬﺭ ﺒﻴﻨﻤﺎ
  (.ﺩ)ﻭ( ﺃ)ﺤﻴﻥ ﻟﻡ ﻴﺴﺠل ﺃﻱ ﻓﺭﻕ ﻤﻌﻨﻭﻱ ﺒﻴﻥ ﺍﻟﻤﺠﻤﻭﻋﺔ 
 TSA ,TLA ,TGG ,PLA ﻓﻲ ﻨﺸﺎﻁ ﺍﻹﻨﺯﻴﻤﺎﺕ 50.0 <P() ﻤﻌﻨﻭﻱ ﻫﻨﺎﻙ ﻨﻘﺼﺎﻥ       
 ﺘﺭﻜﻴﺯ ﺃﻅﻬﺭ ﺒﻴﻨﻤﺎ .(ﺏ) ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ (ﺝ)ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ niburiliB ﻭﺘﺭﻜﻴﺯ 
  (.ﺏ) ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ  50.0 <P()  ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔnimubla
 TSA ,TLA ,TGG ,PLA   ﻓﻲ ﻨﺸﺎﻁ ﺍﻹﻨﺯﻴﻤﺎﺕ50.0 <P( )ﺔ ﻤﻌﻨﻭﻴﻫﻨﺎﻙ ﺭﻴﺎﺩﺓ     
 ﺒﻴﻨﻤﺎ ﺘﺭﻜﻴﺯ .(ﺩ)ﻭ ( ﺃ) ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺎﺕ(ﺟ) ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ niburiliB  ﻭﺘﺭﻜﻴﺯ 
  .(ﺩ)ﻭ ( ﺃ) ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻤﺠﻭﻋﺔ 50.0 <P( ) ﻤﻌﻨﻭﻴﺂ ﻓﻘﺩ ﺃﻅﻬﺭ ﺇﻨﺨﻔﺎﻀﺂnimubla
x 
 ، ﺘﻐﻴﺭﺍﺕ ﻭﻋﺎﺌﻴﺔ،ﺘﻨﻜﺱ ﺩﻫﻨﻴﻲﻅﻬﺭﺕ ﺒﻴﻨﻤﺎ ، ﻜﺎﻥ ﻁﺒﻴﻌﻴﺂ( ﺃ)ﺍﻟﻜﺒﺩﻱ ﻟﻠﻤﺠﻤﻭﻋﺔ     ﺍﻟﻨﺴﻴﺞ 
( ﺩ)ﻫﺫﻩ ﺍﻟﺘﻐﻴﺭﺍﺕ ﻜﺎﻨﺕ ﺃﻗل ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ (. ﺏ)ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺨﻼﻴﺎ ﺍﻟﻜﺒﺩﻴﺔ ﻭﺘﻠﻴﻑ  ﻨﺨﺭ
ﻫﺫﻩ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﻨﺴﻴﺠﻴﺔ ﻜﺎﻨﺕ ﺃﻜﺜﺭ ﻭﻀﻭﺤﺂ ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ (. ﺝ)ﻭ (ﺏ)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ 
  (.ﺩ)ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻤﺠﻤﻭﻋﺔ ( ﺝ)
ﻤﻘﺎﺭﻨﺔ  (ﺩ)ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ  sCBR ﻭ  ,bH ,VCPﻗﻴﻡ ﻓﻲ 50.0 <P()ﻨﻭﻴﺔ  ﺯﻴﺎﺩﺓ ﻤﻌﻫﻨﺎﻟﻙ   
. )50.0 <p( ﻜﺎﻥ ﻤﻨﺨﻔﺽ ﻤﻌﻨﻭﻴﺂsCBW ـﻌﺩ ﺍﻟﻜﻠﻲ ﻟ ﺍﻟﻟﻜﻥ (.ﺝ) ﻭ (ﺏ)ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ 
 ﺒﻴﻥ sCBW ﻭﺍﻟﻌﺩ ﺍﻟﻜﻠﻲ لsCBR ﻭ  ,bH ,VCPﻗﻴﻡ ﻓﻲ  ﺃﻱ ﺘﻐﻴﻴﺭ ﻤﻌﻨﻭﻱﻟﻡ ﻴﺴﺠل ﺒﻴﻨﻤﺎ
  (.ﺃ)ﻭ( ﺩ)ﺍﻟﻤﺠﻤﻭﻋﺔ 
( ﺟ)ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ  sCBR  ﻭ ,bH ,VCP ﻗﻴﻡ ﻓﻲ 0.0 <P( )ﻫﻨﺎﻟﻙ ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔ 
  50.0 <P()ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔ ﺩ ﺃﻅﻬﺭ  ﻓﻘsCBW ﺒﻴﻨﻤﺎ ﺍﻟﻌﺩ ﺍﻟﻜﻠﻲ ل (.ﺏ)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ 
  .( ﺏ)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ 
ﻤﻘﺎﺭﻨﺔ ( ﺟ)ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺔ sCBR ﻭ ,bH ,VCP  ﻗﻴﻡ ﻓﻲ 50.0 <P( ) ﻤﻌﻨﻭﻱﻨﻘﺼﺎﻥﻫﻨﺎﻙ   
  )50.0 <p( ﺇﻨﺨﻔﺎﻀﺂ ﻤﻌﻨﻭﻴﺂ ﻓﻘﺩ ﺃﻅﻬﺭsCBW ﺍﻤﺎ ﺍﻟﻌﺩ ﺍﻟﻜﻠﻲ ل .(ﺩ)ﻭ ( ﺃ )ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺎﺕ
   .(ﺩ)ﻭ ( ﺃ )ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺎﺕ
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INTRODUCTION 
 
       The large numbers of medicinal plants and their purified constituents have 
shown beneficial therapeutic potentials (Ali and Blunden, 2003). The Nigella 
sativa (NS) seeds commonly known as black cumin or black seeds are used in folk 
medicine  all over the world for the treatment and prevention of a number of 
diseases and conditions that include asthma and dyslipidaemia (Ali and Blunden, 
2003). 
         The seeds contain both fixed and essential oil, protein, alkaloid and saponins. 
The biological activity of the seeds has been shown to be due to thymoquinone, the 
major component of the essential oil, is also present in the fixed oil (Ghosheh et 
al., 1999). The pharmacological action of the crude extract of the seeds includes 
protection against hepatotoxicity and nephrotoxicity that is induced either by 
disease or chemicals (Ali and Blunden, 2003). The seeds also have anti-
inflammatory, analgesic, antipyretic, anti-microbial and antineoplastic activity (Ali 
and Blunden, 2003). 
 N. sativa seeds stimulate the body's energy and helps recovery from fatigue 
(El-Dakhakhny et al., 2000). N. sativa seeds are also included in the list of natural 
drug of al-Tibb al-nabawi, and according to traditions ''hold on to the use of the 
black seeds for in it is healing for all illnesses except death". N. sativa seeds have 
been traditionally used in the Middle East countries to treat ailments including 
bronchial asthma, bronchitis, rheumatism and related inflammatory diseases; its oil 
has been used to treat skin conditions topically such as Eczema (El-Dakhakhny et 
al., 2000). It has been reported that Nigella sativa oil possesses hepatoprotective 
effect in some models of liver toxicity (El-Dakhakhny et al., 2000). However, it is 
N.sativa seeds that are used in treatment of liver aliment in folk medicine rather 
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than its oil; therefore the objectives of the present study are to investigate the 
protective effect of an aqueous suspension of crushed Nigella sativa seeds against 
carbon-tetrachloride (CCl4) induced toxicity in Wistar albino rats compared to a 
control group. The parameters to be measured include: 
● Aspartate transaminase (AST) 
● Alanine transaminase (ALT) 
● Gamma-glutamyl transferase (GGT) 
● Alkaline phosphatase (ALP) 
● Total bilirubin 
● Albumin 
●.       Packed Cell Volume (PCV) 
 
●       Haemoglobin (Hb) 
●       Red Blood Cells (RBCs) 
●     White Blood Cells (WBCs) 
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CHAPTER ONE 
LITERATURE REVIEW 
1.1 Nigella sativa: 
N. sativa seeds are frequently used in folk medicine in the Middle 
East and some Asian countries for the promotion of good health and 
treatment of many ailments including fever, common cold, headache, 
asthma, rheumatic diseases, various microbial infections and to expel worms 
from the intestines (Akhtar and Riffat, 1991).  It is also used for scorpion 
and spider stings and bites of snake, cat and dog. In addition, it is used as a 
flavoring additive to bread and prickles (El-Kadi and Kandil, 1986). 
The multiple use of N. sativa in the folk medicine encouraged many 
investigators to isolate the possible active components and to conduct in vivo 
and in vitro studies on laboratory animals and human beings in order to 
understand its pharmacological actions. These include immune stimulation 
(El-Kadi and Kandil, 1986), anti-inflammatory (Houghton et al., 1995), anti-
cancer (Salomi et al., 1991), antimicrobial (Topozada et al., 1965; El-Fatatry 
et al., 1975), anti-parasitic (Akhtar and Riffat, 1991), anti-oxidant (Nair et 
al., 1991; Badary et al., 2000) and hypoglycemic effects (Al-Awadi and 
Gumma, 1987; Bamosa et al., 1997). 
1.1.1 Taxonomy of Nigella sativa: 
Kingdom :         Plantae 
Division  :         Magnoliophyta 
Class       :         Magnoliopsida  
Order      :         Ranunculaceae 
Family    :         Ranunculaceae 
Genus     :         Nigella 
Species   :         N. sativa 
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1.1.2 Botanical description: 
  Nigella sativa is an annual herb 35-50 cm tall, branching at the top, 
stem green, round, hairy, 2-5 mm diamter., internodes 2-5 cm long; leaves 
alternate, pinnate, lower leaves small, petioled, upper leaves sessile,  6-10 
cm long, pinnae irregularly lobed, glabrous on the upper surface, hairy 
beneath and on the rachis; flowers regular bisexual terminal on branches, 
white or greenish white about 3 cm diamter., long stalked, pedicels 1.5-5.5 
cm long, becoming longer as the fruit matures; perianth 5, free, greenish 
white, lanceolate, 1.2-1.5 cm long, 0.4-0.5 cm broad, 3 veined, veins 
branching; honey leaves 8. 5 mm long, 2.5 mm broad, 3 lobed, anterior lobe 
small ovate, acuminate, blue, flapped over the fused concave hairy base of 
the pair of posterior lobes, posterior lobes ovate, greenish white, apex blue 
with a blue line across the body, each carrying a shining green mass, scantily 
ciliated; stamens numerous, outer ones longer than the inner ones, basifixed, 
filaments 2.5-5.2 mm long, slender, anthers 1.5-2.0 mm long; ovary 
superior, 5 mm long, smooth, 5 capillary, syncarpous, 5 lobular, axile 
placentation, styles and stigmas about 7 mm long; fruit capsule with many 
black trigonal seeds (El-Dakhakhny et al., 2000). The botanical description 
is shown in Fig. (1 and 2). 
1.1.3 Distribution:  
Nigella sativa (N. sativa) belongs to the botanical family of 
Ranunculaceae and commonly grows in Europe, Middle East, and Western 
Asia. Coequal names of its seed in Arab countries are Al-Habbah Al-Sawda, 
Habbet el-baraka, Kamoun Aswad, Schuniz and Khodria. In Pakistan, India 
and Sri Lanka it is called Kalvanji, Azmut. 
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Fig. (1): Nigella sativa seeds 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (2): Nigella sativa plant 
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1.1.4 Chemical composition of Nigella sativa: 
Nigella sativa seeds are a good source of oil and protein (Al-Jassir, 
1992). Proximate analysis of the seeds showed a composition of 20.85% 
protein, 38.20% fat, 4.64% moisture, 4.37% ash, 7.94% crude fibre and 
31.94% total carbohydrate (Al-Jassir, 1992). There were no lead, 
cadmium and arsenic were found in the seeds. The predominant elements 
present are potassium, phosphorus, sodium and iron while zinc, calcium, 
magnesium, manganese and copper were found at lower levels (Al-
Jassir, 1992). The seeds may potentially be an important nutritional 
source as the content of essential amino acids contributes to about 30% 
of the total protein content while about 84% of the fatty acids is 
composed of unsaturated fatty acids, predominantly linoleic and oleic 
acids (Al-Jassir, 1992; Nergiz and Ötles, 1993). 
Oil extracts of the seeds contain significant amounts of sterols. β-
Sitosterol was the dominant sterol (69%); while campesterol and 
stigmasterol constitute 12% and 19%, respectively of the total sterols 
(Al-Jassir, 1992; Nergiz and Otles, 1993). 
   The seed oil was found to be rich in polyphenols (1.744 µg/g) and 
tocopherols (340 µg/g of total α-,β- and γ-isomers) (Al-Jassir, 1992;  
Nergiz and Otles, 1993). 
N. sativa seeds contain 36-38% fixed oils, proteins, alkaloids, 
saponins and 0.4-2.5% essential oil (Hossein and Parvardeh, 2004). The 
fixed oil is composed mainly of fatty acids, namely, linoleic (C18:2), 
oleic (C18:1) and Palmitic acids (C16:0) (Ramadan and Mörsel, 2003). 
Many components were characterized from the essential oil, but the 
major ones were thymoquinone (27.8-57.0%), ρ-cymene (7.1-15.5%), 
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carvacrol (5.8-11.6%), t-anethole (0.25-2.3%), 4-terpineol (2.0-6.6%) 
and longifoline (1.0-8.0%) (Ghosheh et al., 1999). Thymoquinone is the 
main active constituent of the volatile oil extracted from Nigella sativa 
(El Gazzar et al., 2006; D’Antuono et al., 2002). Good quality control 
methods were used for quantifying the pharmacologically active 
thymoquinone, dithymoquinone, thymohydroquinone and thymol, in 
both the seed oils and extracts of N. sativa (Sayed, 1980). Other active 
principles were nigellone, which was isolated from the volatile oil 
fraction and was found useful in the treatment of bronchial asthma (Atta-
ur-Rahman, 1985) and nigellidine which contains an indazole nucleus 
(Merfort et al., 1997). Three flavonoid glycosides and triterpene saponins 
were also identified from Nigella sativa (Taskin et al., 2005; Dadgar      
et al., 2006). 
1.2 Protective effects of Nigella sativa: 
1.2.1 Hepatoprotective effect:  
  The role of antioxidants such as vitamin (C and E), selenium and N. 
sativa on the prevention of carbon-tetrachloride induced liver fibrosis has 
been studied in rabbits (Turkdogan et al., 2001). They found that superoxide 
dismutase (SOD) values in all of the treated groups were significantly lower 
than those of the control (treated with CCl4) at the 12th week of the 
experiment, while at the 6th week and 12th week of the experiment 
glutathione peroxidase (GSH-Px) values in vitamin C treated       group were 
significantly different from the control group (treated with CCl4). 
Histopathologically, hepatocellular necrosis, degeneration and advanced 
fibrosis were found in the control group. Lesions were minor and only 
confined to midzonal regions without centrilobular necrosis and fibrosis in 
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the N.sativa treated animals. The lesions observed in the vitamin C treated 
animals were similar to that of the control group (treated with CCl4). 
Parenchymal changes with fibrosis were less in selenium and vitamin E 
treated animals than in those of the control group (treated with CCl4), but 
more obvious than in N.sativa group. Histopathological findings 
demonstrated that N.sativa might, at least partly, be successful in the 
prevention of liver fibrosis in rabbits.  
El-Dakhakhny et al. (2000) reported the effect of oral intake of the  N. 
sativa oil on the liver function tests in male Wistar albino rats with 
hepatotoxicity induced either by D-galactosamine - or carbon tetrachloride. 
The study showed that the daily administration of the oil [800 mg/kg Bwt 
orally for 4 weeks] did not adversely affect the serum transaminases (ALT 
and AST), alkaline phosphatase and serum bilirubin or prothrombin activity 
in normal albino rats. When the oil was given for 4 weeks prior to induction 
of hepatotoxicity by D-galactosamine or carbon tetrachloride, it was able to 
give complete protection against D-galactosamine and partial protection 
against carbon tetrachloride hepatotoxicity. 
Thymoquinone the active constituent of N.sativa protected isolated rat 
hepatocytes from tetra-butyl-hydro-peroxide-induced toxicity (Daba and 
Abdel- Rehman, 1998). Thymoquinone also showed hepatoprotective effect 
against CCl4 and D-galactosamine- induced liver toxicity in mice and rats 
(Nagi et al., 1999; El-Dakhakhany et al., 2000). Also El-Sherbeny (2001) 
reported the protective effect of N. sativa against the genotoxic action of the 
herbicide, 2, 4-D.  
The effect of the aqueous suspension of N. sativa seeds on carbon 
tetrachloride-induced liver damage was studied by Al-Ghamdi, (2003). The 
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aqueous suspension of the N. sativa seeds was given orally at two dose 
levels (250 mg/kg Bwt and 500 mg/kg Bwt) for five days. CCl4 was given to 
the experimental groups intraperitoneally (i.p) on days 4 and 5. The animals 
treated with CCl4 showed remarkable centrilobular fatty changes and 
moderate inflammatory infiltrate in the form of neutrophils and mononuclear 
cells when compared with the control group. This effect was significantly 
decreased in animal pretreated with N. sativa. The serum levels of aspartate 
transaminase (AST) and L-alanine transaminase (ALT) were slightly 
decreased in the pretreated group, while lactate dehydrogenase (LDH) was 
significantly increased in animals treated with CCl4 when compared to the 
control group. In conclusion N. sativa seeds appeared to be safe and possibly 
protective against CCl4-induced hepato-toxicity. 
Tennekoon et al. (1991) studied the possible hepatotoxicity of Nigella 
sativa seeds and Dregea volubilis (D volubilis) leaves. The aqueous extract 
of N. sativa seeds and mature leaves of D. volubilis were administrated 
orally under light ether anaesthesia to male Sprague-Dawley rats for 14 
days. Key hepatic enzymes activities and histopathological changes in the 
liver in both treated groups at the end of 14 days were compared with the 
control group. They found that   the serum gamma-glutamyl transferase and 
alanine transaminase activities were significantly increased in both treated 
groups, while serum alkaline phosphatase activity was significantly 
increased following administration of D. volubilis only when compared with 
the control group. Degenerative changes in hepatocytes were seen following 
administration of Dregea volubilis while consistent significant 
histopathological changes were not evident following administration of N. 
sativa. 
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Edward et al. (1962) found that the treatment of rats with 30 mg/kg 
Bwt N. sativa oil given intraperitoneally for 5 days and carbon tetrachloride 
0.2 ml/kg Bwt given intraperitoneally on day 2 and 3 about one hour after 
administration of the oil  was able to protect against liver damage. 
1.3 Effect of Nigella sativa on haematological values:  
      Meral and Kanter (2003) investigated the effects of Nigella sativa, 
or/and Urtica dioica on haematological values besides serum Na, K, Cl and 
Ca level in CCl4-treated rats. They claimed that N. sativa or Urtica dioica 
treatment alone or in combination can induce an increase of the RBCs, 
WBCs, PCV and Hb levels and also significant decrease in the elevated 
serum K and Ca levels, hence N. sativa or/and Urtica dioica treatment might 
ameliorate the CCl4 induced anaemia. 
     The effect of N. sativa on blood hemostatic function in rats was studied 
by Al-Jishi and Abuo Hozaifa (2003). They found that N. sativa induced 
transient changes in the coagulation activity of rats. 
    EL-Sarha et al. (1997) reported that administration of N.sativa seeds 
induced a significant reduction in RBCs and PCV in goats, while WBCs 
showed a significant increase. 
     Zaoui et al. (2002) investigated the effect of N. sativa seeds fixed oil in 
rats by monitoring blood homeostasis and body weight as well as toxicity. 
Animals were treated daily with an oral dose of 1 ml/kg body weight of N. 
sativa seeds fixed oil for 12 weeks. Haematocrit and haemoglobin levels 
were significantly increased by 6.4% and 17.4%, respectively. 
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1.4 Hepatoprotective Plants: 
A number of recent reviews have focused on the adverse effects of 
herbal products (De Smet et al., 1997). In fact some herbal products 
claiming to be hepatoprotective may actually be having some components 
with hepatotoxic potential. Medicinal herbs are significant source of 
hepatoprotective drugs. Bisset (1994) reported that Mono and poly-herbal 
preparations have been used in various liver disorders. According to one 
estimate, more than 700 mono and poly-herbal preparations in the form of 
decoction, tincture, tablets and capsules from more than 100 plants are in 
clinical use (Bisset, 1994). A drug having beneficial effect on the liver is 
known as hepatoprotective drug. On the other hand, drugs having toxic 
effect on the liver are better known as hepatotoxic drugs. Clinical research 
has also shown that herbals have genuine utility in the treatment of liver 
diseases (Bisset, 1994).   
Silybum marianum, Picrrorhiza kurroa, Andrographis paniculata, 
Phyllanthus niruri and Eclipta alba are proven to be hepatoprotective 
medicinal herbs, which have shown genuine utility in liver disorders (Bisset, 
1994). These plants are used widely in hepato-protective preparations and 
extensive studies have been done on them.  
1.4.1 Taraxacum officinale:  
Traditionally Taraxacum officinale has been used as a remedy for 
jaundice and other disorders of the liver and gallbladder, and as a remedy for 
counteracting water retention. Generally, the roots of the plant have the most 
activity regarding the liver and gallbladder. The medicinal plant contains 
rich amount of better principles including taraxacin, taraxacerin and 
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lactupicrin. It also contains triterpenoids (taraxasterol and taraxerol), 
flavonoids and tetrahydrodetin B.  
Oral administration of extracts from the roots of Taraxacum officinale 
has been shown to act as a cholagogue, increasing the flow of bile (Vogel, 
1977). Bitter constituents like taraxecerin and taraxcin are the active 
constituents of the medicinal herb (Cordatos, 1992). 
1.4.2 Cichorium intybus:    
Cichorium intybus is a popular Ayurvedic remedy for the treatment of 
liver diseases. It is commonly known as kasni and is part of polyherbal 
formulations used in the treatment of liver diseases. In mice, liver protection 
was observed at various doses of Cichorium intybus but optimum protection 
was seen with a dose of 75 mg/kg Bwt given 30 minutes after CCl4 
intoxication (Kalantari and Rastmanesh, 1997).  In preclinical studies an 
alcoholic extract of the Cichorium intybus was found to be effective against 
chlorpromazine-induced hepatic damage in adult albino rats. A bitter 
glucoside, Cichorin (C32H34O19) has been reported to be the active 
constituent of the herb. 
1.4.3 Solanum nigrum: 
  The plant is commonly known as Kakamachi. Solanum nigrum is a 
small herb growing in waste and shady places. Whole plant and berries are 
used in medicine. The fruit contains four glyco-alklaoids including 
Solamargine, solasonine or solanine and solanigrine. Solamargine and 
solasonine are present in leaves also.  Sultana et al. (1995) demonstrated the 
antioxidant activity of crude extract of Solanum nigrum and Cichorium 
intybus. The drugs inhibited the free radical mediated DNA damage. 
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According to Authors, free radical scavenging activity of Solanum nigrum 
and Cichorium intybus may account for their hepatoprotective activity.  
1.4.4 Glychyrrhiza glabra: 
Glychyrrhiza glabra, commonly known as licorice contains triterpene 
saponin, known as glycyrrhizin, which has potential hepatotprotective 
activity. It belongs to a group of compounds known as sulfated 
polysaccharides. A study carried out by Japanese researchers has shown that 
glycyrrhizin has anti-viral activity and it's potential for therapeutic use in 
liver disease (Sanwa Kagaku Kenkyusha Co. Ltd and Marmen 
Pharmaceutical Co, 1985). 
Experimental studies on hepatitis and cirrhosis in rats found that 
glycyrrhizin can promote the regeneration of liver cells and at the same time 
inhibit fibrosis (Zhao et al., 1983). Glycyrrhizin also can alleviate 
histological disorder due to inflammation and restore the liver structure and 
function from the damage due to carbon tetrachloride. The effects of 
glycyrrhizin included lowering of ALT activity, reducing the degeneration 
and necrosis and recovering the glycogen and RNA of liver cells (Zhao et 
al., 1983). Glycyrrhizin inhibits free radical generation and lipid 
peroxidation in primary cultured rat hepatocytes (Zhao et al., 1983).  
1.4.5 Wilkstroemia indica: 
W. indica is a Chinese herb and has been evaluated in patients 
suffering from hepatitis B. A dicoumarin, daphnoretin is the active 
constituent of the herb. It is said to activate protein kinase C (Chen et al., 
1996). 
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1.4.6 Curcuma longa: 
Like silymarin, turmeric has been found to protect animal liver from a 
variety of hepatotoxic substances, including carbon tetrachloride   (Srinivas 
and Shalini, 1991), galactosamine, pentobarbitol, 1-chloro-2,4-
dinitrobenzene, 7,4-hydroxy-nonenal (Selvam et al., 1995) and paracetamol. 
Diarylhepatonoids including curcumin is the active constituent of the plant. 
1.4.7 Tephrosia purpurea: 
Tephrosia purpurea is commonly known as Wild Indigo. In 
Ayurveda, the Plant is especially indicated in the treatment of enlarged 
spleen but animal research has demonstrated Tephrosia purpurea to be 
hepatoprotective. Root and alkali preparation (Sharpunkha-kshara) are used 
in medicine. It contains bioflavonoids including rutin, rotenoid and 
tephrosin. Rama murthy and Srinivisan (1993) studied the hepato-protective 
effect of Tephrosia purpurea against D-galactosamine and carbon 
tetrachloride induced liver damage in experimental animals. Tephrosin 
inhibited the rise of AST, ALT and bilirubin. The drug also demonstrated 
liver tissue regenerating capacity as evident by histopatahological changes. 
The action of tephrosin may be due to membrane stabilizing effect on liver 
cells (Rama Murthy and Srinivisan, 1993). 
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CHAPTER TWO 
MATERIALS AND METHODS 
2.1 Experimental details: 
These experiments were carried out to investigate the protective effect 
of an aqueous suspension of crushed Nigella sativa seeds in Wistar albino 
rats with hepatotoxicity induced by CCl4. 
2.1.1 Experimental animals: 
Twenty Wistar albino rats of both sex weighing 93-167 g, obtained 
from Medicinal and Aromatic Plants Research Institute at Khartoum were 
used in this study. The rats were housed identically in stainless cages in an 
air room. All of the rats were initially fed a standard laboratory diet for 7 
days to acclimatize to our laboratory in Department of Biochemistry, Faculty 
of Veterinary Medicine. Tap water was freely available.  
2.1.2 The rat basal diet: 
A basal diet which fulfilled rat's requirements was obtained from the 
Medical and Aromatic Plants Research Institute, Khartoum.  
The diet composition includes the following: 
Wheat flour                              665 g 
Meat powder                            167 g 
Sodium chloride                       3 g 
Oil                                           120 g 
2.1.3 Equipment: 
- Pestle 
- Mortor 
- Test tube 
- 5 ml Syringes 
- Stomach tube 
- Capillary tubes  
- Centrifuge 
- Pipettes 
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- Plain containers 
- Colorimeter 
2.1.4 Preparation of the plant material: 
N. sativa seeds were obtained from a commercial source in 
Omdurman Market. The viability of the N. Sativa seeds, selected from a 
local commercial source was confirmed by germination test according to 
Ista, (1976). 
Germination is defined as the emergence and development from the 
seed embryo of those essential structures which are indicative of the seed's 
capacity to produce a normal plant under favorable conditions (Ista, 1976). 
Before taking seeds for testing, germination test can be performed at 
home by the following instructions: 
1. Spread 200 seeds evenly over new or clean jute sacks that have been 
soaked in water.  
2. The seeds were covered with another wet jute sack.  
3. Then Rolled up the jute sacks with the seeds inside and stored them in 
the shade for 7 days. The rolled sacks moist have been kept for the 
entire period.  
4. Three sets of 200 seeds then were made.  
5. At the end of 7 days, the normal seedlings that have been developed 
were counted (Normal seedlings will have well-developed roots and 
shoots.)  
6. All three sets of germinated seeds should have a germination rate of at 
least 85%. A germination rate of 85% is 170 normal seedlings for 
each set of 200 seeds. 
 17
          If the germination rate of the seeds is 85% or higher, the seeds can be 
ready for use . In the laboratory the environmental conditions, including 
moisture, temperature, aeration and light, must not only be specific enough 
to initiate germination but also favorable for the development of the 
seedlings to a stage where interpretation of normal and abnormal types may 
be made. With a few exceptions, all germination tests should be made with 
pure seeds. The pure seed must be well mixed and counted at random into 
replicates. The seeds should then be spaced uniformly on the test substrate. 
Normally one test consists of 400 seeds in 4 replicates of 100 seeds each, but 
if 100 seeds overcrowd the test substrate, the replicates may be broken down 
into a larger number of smaller replicates of 50 or 25 seeds each.  A general 
recommendation is to leave 1.5 to 5 times the normal seed width or diameter 
between seeds, in order to discourage the spread of fungal moulds. 
The seeds were crushed by Pestle and Mortor so as to be ready for 
administration.  
2.1.5 The experimental procedure: 
The rats were divided into four groups A, B, C and D of 5 rats each. 
Group A was kept as control and was given only distilled water. Group B 
was given only CCl4 0.2 ml/kg body weight (Bwt) for two weeks. Group C 
was given an aqueous suspension of 250mg/kg body weight (Bwt) of 
crushed N. sativa seeds simultaneously with 0.2ml/kg Bwt of Carbon-
tetrachloride (CCl4) diluted in paraffin oil given intraperitoneally for two 
weeks. Group D was pretreated with an aqueous suspension of 250mg/kg 
Bwt of crushed N. sativa seeds for 7 days before the induction of totoxicity 
then CCl4 was given for another 7 days. 
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2.1.6 Blood sampling:  
At the end of the experiment period, the rats were slaughtered and 
blood samples from each rat were collected separately and put in two 
containers, one containing EDTA for haematological tests and the other 
without anticoagulant for serum separation. Serum was separated by 
centrifugation at 5000 r.p.m for 10 min, and then it was kept frozen at -20˚C 
until analyzed. 
2.1.7 The body weight and relative organ weight: 
At the end of the experimental period, the rats were slaughtered and 
weighed; the liver was also weighed and the relative body weight was 
calculated. 
2.1.8 Histopathological examinations: 
The specimens of the liver were collected immediately after slaughter 
and fixed in 10% buffered formaline for histopathology. 
2.2 Analytical methods: 
2.2.1 Determination of enzymes activities: 
2.2.2 Alanine transaminase (ALT): 
  The determination of the serum ALT activity was done according to 
the method of Rietman and Frankel (1957).  
Principle: 
ALT catalyzes the transfer of the amino group of glutamate to 
pyruvate in a reversible reaction: 
Oxaloacetate + alanine          glutamate + pyruvate 
ALT is measured by monitoring the concentration of pyruvate 
hydrazone formed by the reaction with 2-4-dinitrophenyl hydrazine (DNPH) 
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in an alkaline solution. 
Procedure: 
ALT substrate was incubated for 5 min at 37oC then the sera were 
added, mixed and left at 37oC for 30 min, then a colour reagent was added 
and mixed at room temperature for 20 min. The optical density (O.D) was 
measured at 505 nm using a spectrophotometer. ALT values were expressed 
in U/L. 
Calculations: 
The activity of the enzyme was determined from the absorbance table 
(U/L). 
2.2.3 Aspartate transaminase (AST): 
Aspartate transaminase activity was determined according to the 
method described by Rietman and Frankel (1957). 
Principle: 
The enzyme catalyzes the intermolecular transfer of an amino group 
from aspartate to α-oxaloacetate according to the following reaction: 
α–oxaloacetate +aspartate         glutamate +oxaloacetate. 
Procedure: 
The oxaloacetate formed reacts with 2,4 dinitrophenyl hydrazine 
(DNPH) to form hydrazones of the keto acid present which subsequently 
reacts with sodium hydroxide to form a colour. The intensity of this colour is 
proportional to AST activity. Absorbances of sample were read against 
reagent blank at 500 nm using a spectrophotometer. 
Calculations:-  
The activity of the enzyme was determined from the absorbance table 
(U/L). 
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2.2.4. Gamma-glutamyl transferase (GGT): 
The serum GGT was determined colorimetrically according to the 
method described by Whitfield et al. (1983) and Szasz (1973). 
Principle: 
    GGT catalyzes the transfer of gamma-glutamyl group from gamma-
glytamyl-3-carboxy-4-nitroanilide to glycylglycine with the formation of     
l-gamma-glutamyl-glycylglycine and 5amino-2-nitrop-benzoate. 
Procedure: 
L-γ-glytamyl-3-carboxy-4-nitroanilide    (L-gamma-glutamyl-) -
glycylglycine+5-amino-2-nitro-benzoate. 
The amount of 5-amino-2-nitro-benzoate formed, monitored 
kinetically at 405nm, is proportional to the enzyme activity present in the 
sample. 
GGT values were expressed in U/L. 
Calculations:- 
GGT (U/L) =A405nm/min 
(A= the mean of the sample absorbance reading). 
2.2.5. Alkaline phosphatase (ALP): 
The serum ALP was determined colorimetrically according to the method 
described by Chemie (1972).  
Principle: 
In alkaline medium serum alkaline phosphatase splits p-nitrophenyl 
phosphate. At the pH of the reaction, p-nitrophenyl was  yellow in colour, 
the O.D is measured using a spectrophotometer at 405nm. 
Reaction:  
P-nitrophenyl phosphate + H2O → phosphate + p-nitrophenol. 
Procedure: 
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The mode of this reaction was kinetic and the unit was U/L. working 
temperature was 37˚C. In this reaction, normal volume of 25 µl and rerun 
volume of 252 µl were taken from the reagent bottle then added to the 
normal volume 5 µl and rerun volume 3 µl of the sample. After that the Vita 
Lab selector read the O.D at a wavelength of 405 nm and the result was 
calculated as follows: 
Calculations:- 
Alkaline phosphatase (U/L) = 2760 X change in absorbance /min. 
2.2.5 Albumin: 
Principle: 
Albumin concentration is measured by using Bromocresol Green 
(BCG) method described by Spencer and Price (1977). The principle of this 
method is based on quantitative binding of serum albumin to BCG. 
Procedure: 
  The prepared sera and reagents were mixed and incubated at 37˚C and 
were read at a wave length of 670 nm using a spectrophotometer.  
Calculations:-   
O.D of the  tested sample × 5 Albumin  (g/dl) = O.D of the Standard 
Whereas 5 was the standard concentration. 
2.2.7 Bilirubin: 
Principle: 
Bilirubin in the serum reacts with diaziotized sulfanilic acid in the 
presence of DMSO. The formed colored bilirubin is measured 
photometerically. 
There are two bilirubin fractions in serum, bilirubin-glucurnoide and 
free bilirubin. 
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The term total bilirubin is equivalents to the two bilirubin fractions. 
Reagents: 
Reagent (1): consists of sulfinilic acid solution (30mmol/L of sulfanic acid, 
165 mmol HCL, and DMSO 7 mmol/L).  
Reagent (2): consists of sodium nitrate. 
Procedure: 
Four tubes were prepared, unknown blank, unknown, standard blank 
and standard. 
1.5 ml of R1 was added to all tubes, and then 50 µl from R2 were added to 
unknown and the standard tubes. Then 100 µl of the sample were added to 
the unknown blank and unknown tubes. 100 µl from the standard were 
added to standard blank and standard. The tubes were then incubated for 5 
min at room temperature, and then read at 560 nm wave length using a 
spectrophotometer. 
Calculations: 
(Au – Abu) Total bilirubin = (As – Abs) standard X conc. of the standard 
Whereas: 
         A:    Absorbance 
          u:    unknown  
s:    Standard 
` bu:    Unknown blank 
bs:   Blank standard 
2.3 Haematological methods: 
Haematological estimations were done according to the method of 
Lea and Febiger (1975). 
2.3.1 Haemoglobin estimation: 
        Hemoglobin concentration is determined by cyanomethaemoglobin 
technique using a hemoglobin meter (Evans Eletroselenium Ltd, England). 
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The method is based on conversion of hemoglobin by means of Drabkins 
solution (0.2g potassium cyanide, 0.2g potassium ferric cyanide, and 1g 
sodium bicarbonate per one liter of distill water) to cyanmethaeglobin. 
Hemoglobin concentration is measured in g/dl blood. 
 
2.3.2 Red blood cells total count (RBCTC): 
Principle: 
The addition of Hayem's solution to a blood sample destroys 
leukocytes and thus makes it easier to count the remaining erythrocytes. 
Reagents: 
Mercuric acid    0.5 g 
Sodium sulphate   5.0 g 
Sodium chloride   1.0 g 
Distilled water   200 ml 
Procedure: 
A 1:200 dilution of blood was made in Hayem,s solution. Up to 
0.02ml of blood was drawn to hemoglobin, where tip was then wiped and 
the contents were washed out into 4 ml of diluent.  The tube was stoppered 
and the contents were mixed by inverting and rotating for 2 min. 
immediately after that the chamber was filled using a fine pasture pipette 
making sure that the filling was done in one action and no solution flowed 
into the surrounding settle for 2 min before starting the count. Counting was 
done using the 40x objective, counting was done in the corner and middle 
squares of the central area. 
Calculations:- 
Total cells count = N 
Volume =115 × 1/10 mm (depth of cells = 0.02 cu mm). 
Dilution = 1:200. 
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Red cells per cu mm = N × 1/0.02 × 200 =N × 10000. 
2.3.3 White blood cells total count (WBCTC): 
Principle: 
Leukocytes count is facilitated by destruction of erythrocytes in the 
blood sample by means of acetic acid. 
Reagents: 
- White cells diluent's-prepared by 1% acetic acid in distilled water. 
- Gention violet 
Procedure: 
         A 1:20 dilution of blood was made in formal citrate solution. Up to 
0.02ml of blood was drawn in haemoglobin where tip was then wiped and 
contents washed out into 4 ml of diluent. 
The tube was stoppered and the contents were mixed by inverting and 
rotating for 2 min. immediately after that the chamber was filled using a fine 
pasture pipette making sure that the filling was done in one action and on 
solution flowed into the surrounding settle for 2 min before starting the 
count. Counting was done using 40x objective, counting was done in the 
corner and middle squares of central area. 
Calculations:- 
Total cells count =N 
Volume = 4mm x 0.1 mm (depth of cells) = 0.4 cu mm 
Dilution =1:20; White cells per cu mm = N x1/0.4 x 20 =N x 50 
2.3.4 Packed Cell Volume (PCV): 
Principle: 
The centrifugation of blood at 3000 r.p.m makes the blood to separate 
into white blood cells, red blood cells and plasma. 
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Reagents: 
Capillary tubes 
Blood sample 
Crestaseal 
Hettich EBA 20 Centrifugen 
Procedure: 
The capillary tubes were filled with the blood, and then put in the 
centrifuge at 3000 r.p.m for 5 min. The PCV percentage was read off on 
scaling instrument provided with the centrifuge. 
2.4 Histopathological methods: 
        The tissues were prepared for histopathological examination according 
to the method described by Bancroft et al. (1996). 
About one cubic cm from the affected liver was fixed in 10% formal 
saline. Processed, sectioned at 5 µm and stained by Hematoxylin and Eosin 
(H & E). 
2.5 Statistical Analysis: 
The Means and standard error were obtained by using a computer 
statistical package SPSS. The mean separations were calculated using 
statistical package SAS software (1998). 
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CHAPTER THREE 
RESULTS 
 
         The present study was carried out to investigate the protective effect of 
an aqueous suspension of crushed Nigella sativa seeds against carbon 
tetrachloride (CCl4) induced toxicity in rats. 
The results of liver function tests of groups A, B, C and D are 
represented in Table (1) and Fig. (3, 4, 5, 6, 7 and 8). 
Table (1): The activity of serum AST, ALT, GGT, and ALP and the 
concentrations of bilirubin and albumin in rats with toxicity 
induced by CCl4. 
Groups 
 
Parameters
Group A Group B Group C Group D 
AST (U/L) 24.8±0.58a 27.2±0.50c 26.4±0.37b 25.2±0.37a 
ALT (U/L) 8.8±0.58a 16.2±0.63c 13.2±0.49b 9.2±0.37a 
GGT (U/L) 13.4±0.50a 24.6±1.3c 20.6±0.70b 14.0±0.50a 
ALP (U/L) 10.4±0.50 a 23.2±0.5 c 17.4±0.2 b 11.8±0.58 a 
Bilirubin (g/dl) 0.2±0.037a 0.5±0.07c 0.4±0.037b 0.22±0.024a 
Albumin (g/dl) 3.64±0.024a 1.38±0.07c 2.0±0.058b 3.2±0.037a 
 
Means ± (SE) within the same row having different superscript small letters 
are significantly different at (P< 0.05) based on t-test. 
 
3.1 The effect of crushed Nigella sativa seeds on liver function tests in         
rats with toxicity induced by CCl4. 
3.1.1 Aspartate transaminase (AST) activity: 
      There is a significant (P< 0.05) increase in serum AST activity in group 
B (which was treated with only CCl4) compared to the control group (which 
received only distilled water). On the other hand there is a significant  (P< 
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0.05) decrease in serum AST activity in group C (which was treated 
simultaneously with N. sativa and CCl4) compared to group B. 
However, AST activity is significantly (P< 0.05) higher in group C 
compared to the control. There is a significant decrease in serum AST 
activity in group D compared to group B. However, there is no significant 
(P< 0.05) difference between group D and A with respect to serum AST 
activity (table 1, Fig.3). 
Fig (3): The effect of crushed Nigella sativa seeds on aspartate                          
transaminase (AST) activity in rats with toxicity induced by 
CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test.  
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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T
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3.1.2 Alanine transaminase (ALT) activity: 
     The serum ALT activity is significantly (P< 0.05) increased in group 
B compared to the control group. There is a significant (P< 0.05) decrease in 
serum ALT activity in group C compared to group B. However, ALT 
activity is significantly (P< 0.05) higher than the control. Serum ALT 
activity is significantly (P< 0.05) decreased in group D compared to group 
B. However, there is no significant (P< 0.05) difference between group D 
and group A with respect to serum ALT activity (table 1, Fig .4).  
Fig (4): The effect of crushed Nigella sativa seeds on alanine                          
transaminase (ALT) activity in rats with toxicity induced by 
CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test.  
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.1.3 Gamma-glutamyl transferase (GGT) activity: 
     There is a significant (P< 0.05) increase in serum GGT activity in 
group B compared to the control group. In group C the activity of GGT is 
significantly (P< 0.05) decreased compared to group B. However, the GGT 
activity is significantly (P< 0.05) higher in group C compared to the control. 
There is a significant (P< 0.05) decrease in serum GGT activity in group D 
compared to group B. However, there is no significant (P< 0.05) difference 
between group D and group A with respect to serum GGT activity (table 1, 
Fig .5). 
Fig (5): The effect of crushed Nigella sativa seeds on gamma-glutamyl 
transferase (GGT) activity in rats with toxicity induced by 
CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) different 
based on t-test.  
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.1.4 Alkaline phosphatase (ALP) activity: 
     The activity of ALP is significantly (P< 0.05) higher in group B 
compared to the control group. On the other hand there is a significant      
(P< 0.05) decrease in serum ALP activity in group C compared to group B. 
However, the ALP activity is significantly (P< 0.05) higher in group C 
compared to the control.  
     In group D the activity of ALP is significantly (P< 0.05) decreased 
compared to group B. However, there is no significant (P< 0.05) difference 
between group D and group A with respect to serum ALP activity (table 1, 
Fig. 6). 
Fig (6): The effect of crushed Nigella sativa seeds on alkaline                  
phosphatase (ALP) activity in rats with toxicity induced by 
CCl4. 
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 Bars having different superscript small letters are significantly (P< 0.05) different 
based on t-test.  
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.1.5 Bilirubin concentration: 
    There is a significant (P< 0.05) increase in serum bilirubin 
concentration in group B compared to the control group. In group C the level 
of serum bilirubin concentration is significantly (P< 0.05) decreased 
compared to group B. But the level of bilirubin in group C is significantly 
(P< 0.05) higher than the control. The serum bilirubin concentration is 
significantly (P< 0.05) lower in group D compared to group B. However, 
there is no significant (P< 0.05) difference in serum bilirubin concentration 
between group D and group A with respect to serum bilirubin concentration. 
(table 1, Fig. 7). 
Fig (7): The effect of crushed Nigella sativa seeds on bilirubin 
concentration (g/dl) in rats with toxicity induced by CCl4. 
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 Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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T
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3.1.6 Albumin concentration: 
    There is a significant (P< 0.05) decrease in serum albumin 
concentration in group B compared to the control. The level of serum 
albumin concentration in group C is significantly (P< 0.05) increased 
compared to group B. However, the level of albumin in group C is 
significantly (P< 0.05) lower than the control. The serum albumin level in 
group D is significantly (P< 0.05) higher compared to group B.   But there is 
no significant difference between group D and group A with respect to 
serum albumin level (table 1, Fig. 8). 
Fig (8): The effect of crushed Nigella sativa seeds on albumin 
concentration (g/dl) in rats with toxicity induced by CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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T
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3.2 The effect of crushed Nigella sativa seeds on haematological                  
profiles in rats with toxicity induced by CCl4. 
           
The results of haematological profiles of groups A, B, C and D are 
represented in Table (2) and Fig (9, 10, 11 and 12) 
Table (2): The values of PCV, Hb, WBCs, RBCs MCV, MCH and 
MCHC in rats with toxicity induced by CCl4. 
Groups 
 
Parameters 
Group A Group B Group C Group D 
PCV 57.8±1.59a 34.00±1.449c  41.8±0.86b 55.2±3.62a 
Hb  16.56±0.41a 11.02±0.46c 12.88±0.48b 15.88±0.99a 
TWBCs  4722±519.23a 2524±316.82c 3450±174.92b 4425±172.05a 
RBCs 11620000±233238a 6000400±786846c 7460000±513419b 10460000±725672a 
MCV 4.97 5.66 5.60 5.277 
MCH 1.425 1.836 1.726 1.518 
MCHC 28.65 32.411 30.81 28.76 
 
Means ± (SE) within the same row having different superscript small letters 
are significantly different at (P< 0.05) based on t-test. 
3.2.1 Packed cell volume (PCV) concentration: 
    There is a significant (P< 0.05) decrease in PCV concentration in 
group B compared to the control. Also there is a significant (P< 0.05) 
increase in PCV concentration in group C compared to group B. But the 
PCV concentration is significantly (P< 0.05) lower in group C compared to 
the control and group D. There is a significant (P< 0.05) increase in PCV 
concentration in group D compared to group B. However, there is no 
 34
significant (P< 0.05) difference between group D and group A with respect 
to PCV concentration (table 2, Fig. 9). 
 
Fig (9): The effect of crushed Nigella sativa seeds on packed cell volume 
(PCV) concentration (g/dl) in rats with toxicity induced by 
CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
 
 
 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.2.2 Haemoglobin (Hb) concentration: 
    The haemoglobin concentration is significantly (P< 0.05) decreased in 
group B compared to the control. There is a significant (P< 0.05) increase in 
haemoglobin concentration in group C compared to group B. While the level 
of haemoglobin in group C is significantly (P< 0.05) lower than the control.                 
There is a significant (P< 0.05) increase in haemoglobin concentration in 
group D compared to group B. However, there is no significant (P< 0.05) 
difference between group D and group A with respect to haemoglobin 
concentration (table 2, Fig. 10).  
Fig (10): The effect of crushed Nigella sativa seeds on haemoglobin (Hb) 
concentration (g/dl) in rats with toxicity induced by CCl4.  
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.2.3 White blood cell (WBCs) total count: 
    There is a significant (P< 0.05) decrease in WBCs count in group B 
compared to the control. There is a significant (P< 0.05) increase in WBCs 
count in group C compared to group B. However, the level of WBCs count 
in group C is significantly (P< 0.05) lower than the control. There is a 
significant (P< 0.05) increase in WBCs count in group D compared to group 
B. However, there is no significant (P< 0.05) difference between group D 
and group A with respect to WBCs count (table 2, Fig. 11). 
Fig (11): The effect of crushed Nigella sativa seeds on white blood cell 
(WBCs) count in rats with toxicity induced by CCl4. 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.2.4 Red blood cell (RBCs) total count: 
    There is a highly significant (P< 0.01) decrease in RBCs count in 
group B compared to the control. There is a significant (P< 0.05) increase in 
RBCs count in group C compared to group B. But the level of the RBCs 
count in group C is significantly (P< 0.01) lower than the control. On the 
other hand there is a significant (P< 0.01) increase in RBCs count in group 
D compared to group B. However, there is no significant (P< 0.01) 
difference between group D and group A with respect to RBCs count (table 
2, Fig. 12). 
Fig (12): The effect of crushed Nigella sativa seeds on red blood cell 
(RBCS) count in rats with toxicity induced by CCl4. 
0
2000000
4000000
6000000
8000000
10000000
12000000
Re
d 
bl
oo
d 
ce
lls
 c
ou
nt
A B C D
Groups
 
Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
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3.3 The body weight (BW) and relative liver weight (RLW %): 
Table (3): The values of the body weight and relative liver weight in rats 
with toxicity induced by CCl4. 
  
Groups 
 
Parameters
Group A Group B Group C Group D 
BW (g) 113.2.6±0.58a 116.1±0.63a 116.5±0.49a 114.5±0.37a 
LW (g) 7.0±0.024a 7.16±0.07a 6.92±0.058a 5.9±0.037a 
RLW% 5.4540±14992 a 6.1220±38246 a 6.0500±34492 a 5.0880±27407 a 
 
Means ± (SE) within the same row having different superscript small 
 letters are significantly different at (P< 0.05) based on t-test. 
 
There is no significant (P< 0.01) difference between groups B, C and D 
compared to the control group (A) with respect to the body weight and 
relative liver weight (table 3, Fig. 13). 
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Fig (13): The effect of crushed Nigella sativa seeds on red blood cell 
(RBCS) count in rats with toxicity induced by CCl4 
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Bars having different superscript small letters are significantly (P< 0.05) 
different based on t-test. 
Control group (received only distilled water). Group A: 
Received only CCl4 for 2 weeks Group B: 
Received 250mg /kg Bwt of Nigella sativa crushed seeds  
+0.2 ml/ Kg Bwt CCl4 at the same time for two weeks 
Group C: 
Pretreated with 250 mg/kg Bwt Nigella sativa crushed seeds  
for 7 days then CCl4 for another 7 days 
Group D: 
 
3.3 Histopathological findings: 
       Histopathological changes including centrilobular necrosis, massive 
fatty changes, circulatory changes such as congestion, haemorrhage and 
advanced fibrosis were found in group B (which was treated with only CCl4) 
(Fig. 14). Parenchymal changes such as centrilobular necrosis, massive fatty 
changes, circulatory changes and fibrosis were less in group D (pretreated 
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with N. sativa) (Fig. 16) compared to group B (Fig 14) and C (which was 
treated simultaneously with N. sativa and CCl4) (Fig 15). However, the 
histopathological changes were more obvious in group C compared to group 
D.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (14): Photomicrograph Showed normal liver (group A). (H&E X 
400x4). 
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Fig (15): Photomicrograph Showed centrilobular necrosis, massive fatty 
changes, infiltration of inflammatory cells and circulatory 
changes. (Group B received only CCl4). (H&E X 400x4). 
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Fig (16): Photomicrograph Showed centrilobular necrosis, massive fatty 
degeneration, filtration of inflammatory cells and circulatory 
changes such as congestion (group C received N.sativa and 
CCl4 simultaneously).) (H&E X 400x4).  
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Fig (17): Photomicrograph Showed circulatory changes such as       
congestion and haemorrhage and mild fatty changes (group D   
pretreated with N.sativa then CCl4). (H&E X 400x4). 
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CHAPTER FOUR 
DISCUSSION 
The present study deals with the protective effect of Nigella sativa 
against carbon tetrachloride (CCl4) induced toxicity. In this study liver 
damage was induced in rats by administration of (CCl4). The mechanism of 
CCl4 hepatotoxicity is due to the enzymatic activation of cytochrome P450 
which convert CCl4 into trichloromethyl free radical (•CCl3) within the 
membrane of the endoplasmic reticulum. This is followed by 
chloromethylation and peroxidation leading to functional and structural 
damage (Recknagel et al., 1989 and Wei, 1998). Moreover, it has been 
shown that reductive dehalogenation of CCl4 catalyzed by P450 in the liver 
cell endoplasmic reticulum leads to generation of an unstable highly reactive 
complex (•CCl3 ) or trichloroperoxyl radical (CCl3O3). These radicals attack 
microsomal lipids and proteins causing lipid peroxidation, disturbance in 
Calcium (Ca2+) homeostasis and finally cell death (Recknagel et al., 1989 
and Wei, 1998).  
     It has been shown that both the fixed oil of N. sativa, as well as 
thymoquinone (the active compound of the essential oil), inhibit 
nonenzymatic lipid peroxidation in liposomes (Houghton et al., 1995). It has 
been also shown that compounds isolated from N. sativa (including 
thymoquinone, carvacol, tanethole and 4-terpineol) have appreciable free 
radical scavenging properties (Burits and Bucar, 2000). The generation of 
free radicals may be, at least partially, the base of many human diseases and 
conditions. Therefore, the antioxidant action of N. sativa may explain its 
claimed usefulness in folk medicine. This antioxidant property would 
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explain its action against CCl4 hepatotoxicity (Nagi et al., 1999) and liver 
fibrosis and cirrhosis (Turkdogan et al., 2000). 
       Thymoquinone, the major constituent of N. sativa, is also claimed to be 
hepatoprotective and its mechanism is suggested to be due to the 
presentation of intracellular glutathione (EL-Dakhakhny et al., 2000). 
Glutathione is the most abundant non-protein thiol in cells (Jocelyn, 1973). 
It is a major antioxidant, which is able to reduce peroxides due to its action 
as substrate of glutathione peroxidases. As a result it is oxidised to the 
disulphide form (GSSG), which in turn is reduced back to GSH by 
glutathione reductase. Thus glutathione is a major player in maintaining 
physiological redox status in cells (Jocelyn, 1973). Some of the functions of 
glutathione depend on the presence of the gamma-glutamyl bond, for 
instance its role in the regulation of amino acid transport. But the majority of 
the functions of glutathione are related to its role in redox regulation in cells 
and in detoxification of xenobiotics (Jocelyn, 1973).  
     The present study showed that the activities of AST, ALT, were 
significantly (P<0. 05) decreased in rats that received 250 mg/kg Bwt of the 
aqueous  suspension of crushed N. sativa seeds for 7 days prior to induction 
of liver damage compared to the control (which received only CCl4). This is 
in agreement with AL-Gamdi (2003) who investigated the effect of the 
aqueous suspension of N. sativa seeds on CCl4 induced liver damage. He 
found that AST and ALT activities were significantly (P< 0.05) decreased in 
animals pretreated with N.sativa seeds compared to the control (which 
received only CCl4). This suggests that the aqueous suspension of crushed N. 
sativa seeds given before CCl4 have hepatoprotective effect against CCl4 
liver damage. Similar results were also reported by Daba and Abdel-Rahman 
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(1998) who tested thymoquinone in isolated hepatocytes against tetra-butyl 
hydroxide (TBHP) induced toxicity evidenced by alteration in ALT and 
AST. 
     El-Dakhakhny et al. (2000) found that the daily administration of N. 
sativa seeds fixed oil (800 mg/kg Bwt orally for 4 weeks) did not adversely 
affect the serum transaminases AST, ALT, ALP, and serum bilirubin and 
prothrombin activity in normal albino rats. However, when the oil was given 
for 4 weeks prior to induction of liver damage by D-galactosamine or CCl4, 
it was able to give complete protection against D-galactosamine and partial 
protection against CCl4. This is in line with the present study which showed 
a significant (P<0. 05) decrease in AST, ALT, ALP activities and total 
serum bilirubin concentration in group D (which was pretreated with N. 
sativa) compared to group B (which received only CCl4). 
      The present study showed that administration of the aqueous  suspension 
of crushed N. sativa seeds simultaneously with CCl4 to albino rats caused a 
significant (P<0. 05) decrease in serum AST, ALT, GGT, ALP activities, 
total bilirubin and significant (P<0. 05) increase in serum albumin compared 
to group B (which received only CCl4). The slight protection of the N. sativa 
against CCl4 in group (C) may be due to the rapid absorption of CCl4 
administrated intraperitoneally. This is in line with the finding of Edward et 
al. (1962) who reported that, the treatment of rats with 30 mg/ kg Bwt of N. 
sativa oil given intraperitoneally for 5 days and CCl4 given intraperitoneally 
at dose rate of 0.2 ml/kg Bwt on days 2 and 3 about one hour after 
administration of oil was able to protect against CCl4 induced liver damage. 
Similarly Sarsilmaz et al. (2004) reported that the administration of CCl4 
(0.5 ml/kg Bwt) simultaneously with melatonin (25 mg/kg in 10% ethanol) 
to rats caused a significant (P<0. 05) reduction in serum AST, ALT, GGT, 
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ALP activities and, total and conjugated bilirubin concentration. While 
albumin concentration significantly (P<0. 05)   increased compared to the 
control group (received only CCl4).   
     Histopathological changes including hepatpcellular necrosis, 
degeneration and advanced fibrosis which were found in group B were 
similar to those described by Turkdogan et al. (2000) who investigated the 
role of antioxidants such as vitamin C and E; selenium and N.sativa on the 
prevention of CCl4 induced liver fibrosis in rabbits. Parenchymal changes 
with fibrosis were less in group D compared to group B and C. However, the 
histopathological changes were more obvious in group C compared to group 
D. These changes demonstrated that N. sativa might, at least partly, be 
successful in the protection of liver damage. This is may be due to the partial 
inhibition of lipid peroxidation (Valcheva-Kuzmanova et al., 2004 and 
Ozbek et al., 2004). 
     The present study showed that administration of aqueous suspension 
of crushed N. sativa seeds induced protective effect against CCl4 induced 
RBCs haemolysis. The chloromethylation of CCl4 generates free radicals 
which induce change in erythrocyte membrane composition (Adaramoye 
and Akinloye, 2000). In addition CCl4 free radicals affect the activity of the 
membrane bound enzyme, Ca2+-ATPase (Adaramoye and Akinloye, 2000). 
Ján Moj et al. (1995) found that CCl4 free radicals increase colloid-osmotic 
haemolysis of the RBCs in rats. N. sativa extracts and some of its active 
principles, like thymoquinone, have been shown to possess protective effect 
against haematological, toxicity induced by anti-cancer drugs and some 
toxins (Nair et al., 1991). N.sativa extract prevented the decrease in 
haemoglobin level and leucocytes count caused by cisplatin in mice (Nair et 
al., (1991). Thymoquinone and fixed oil of N. sativa were also reported to 
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inhibit non-enzymatic peroxidation in ox brain phospholipid liposomes    
(Houghton et al., 1995). 
      The present study showed that the values of Hb, PCV, RBCs were 
significantly (P<0.05) decreased following the administration of CCl4 in 
group (B), this is may be due to the adverse effect of CCl4 on   the 
erythrocytes resulting in anaemia .In group D when the aqueous suspension 
of crushed N.sativa seeds were given for 7 days prior to induction of liver 
damage, the values of Hb, PCV, RBCs were significantly (P<0.05) increased 
compared to group B and C. These results   are in line with Zaoui et al. 
(2002) who investigated the effects of N. sativa seeds fixed oil in rats by 
monitoring blood homeostasis and body weight as well as toxicity. Animals 
were treated daily with an oral dose of 1 ml/kg Bwt of N. sativa seed fixed 
oil for 12 weeks. Haematocrit and haemoglobin levels were significantly 
(P<0.05) increased by 6.4% and 17.4%, respectively. Similarly El-Daly 
(1998) found that administration of N. sativa extract with cysteine, vitamin E 
and Crocus sativus protected cisplatin-induced haematologic, hepatic and 
renal toxicities in rats. 
      Administration of the aqueous suspension of crushed N. sativa seeds 
simultaneously with CCl4 to albino rats in this study caused a significant 
(P<0. 05) increase in Hb, PCV, RBCs values and a significant (P<0. 05) 
decrease in WBCs count compared to group B (received only CCl4). These 
results are in line with Meral and Kanter (2003) who investigated the effects 
of N. sativa, or/and Urtica dioica on haematological values on CCl4-treated 
rats. They found that N. sativa or Urtica dioica treatment alone or in 
combination caused a significant (P<0. 05) increase in Hb, PCV, RBCs 
values. Hence N. sativa or/and Urtica dioica treatment might protect the 
CCl4 induced anaemia. 
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CONCLUSIONS 
     The results of this study indicated that the toxicity induced by CCl4 
was partially inhibited by an aqueous suspension of crushed N. sativa seeds 
as evidenced by the histopathology and key hepatic enzymes activities. The 
administration of crushed N.sativa seeds simultaneously with CCl4 produced 
less protection against CCl4 induced toxicity than pretreatment. 
     The study also showed partial protection against RBCs haemolysis 
especially in pretreated rats. Further comparative studies should be carried 
out to confirm these findings and find out the suitable dose of N. sativa that 
has a protective effect.  
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